ABSTRACT Both ODC and PRDM16 genes were known to be associated with body weight traits in chicken. These two genes were located on GGA3 and GGA21, respectively, where the QTLs of body weights are located.
cular markers, which is known as marker assisted selection (MAS) has been achieved great progress in animal breeding and genetics. Molecular genetic approaches such as identification both of QTLs and SNPs are widely applied in agricultural and life science areas. They have been powerful tools to detect favorable alleles for economic traits in chicken. For example, the ornithine decarboxylase (ODC) gene that is located in 267.4 cM of GGA3 where the QTL region was found by Uemoto et al. (2009) , is known as an essential enzyme for cell growth and differentiation (Kern et al., 1999; Pendeville et al., 2001) . The variation within the ODC gene has been reported having association with growth and carcass traits in an F 2 intercross population between Shamo and White Plymouth Rock chickens. In addition, the PRD1-BF1-RIZ1 homologous domain containing 16 (PRDM16) gene has been known to be correlated with growth, fatness and meat quality of Chinese native chicken (Han et al., 2011) . This gene controls the cell fate between muscle and brown fat cells.
The loss of PRDM16 from brown fat precursors causes a loss of brown fat characteristics and promotes muscle differentiation (Seale et al., 2008) . Therefore, the aim of this study was to evaluate ODC and PRDM16 as candidate genes for body weight in Korean native chicken.
MATERIALS AND METHODS

Animals, DNA Extraction and Genotyping
We measured body weight traits in 590 F 1 birds from five lines of Korean native chicken [Black: 90, White: 125, for this study. Growth parameters, body weight traits, were measured and tabulated every two weeks until they were 20 weeks old and slaughtered. They were maintained and reared at the same time and same management under the standard breeding procedures in National Institute of Animal Sciences (NIAS), Korea. For molecular analysis, blood samples were collected by using EDTA containing tube. Then, these blood samples were used to isolate DNA genome according to Miller et al. (1988) The ODC gene, which is known as a key enzyme in the biosynthesis of polyamines, is regulating factor in stimulating cell proliferation and transformation (Johnson et al., 1995; Kern et al., 1999; Pendeville et al., 2001) . Previous studies reported that broiler strain of chicken has over 20-folds higher ODC enzyme activity in muscle compared with layer strain (Bulfield et al., 1987) . In addition, the high level of mRNA, and enzyme activity of the ODC gene were significantly associated with chickens that were geneticallyselected for rapid growth (Bulfield et al., 1987; Johnson et al., 1995) . Uemoto et al. (2009) et al., 2008 ). An SNP, rs2236518 of the PRDM16 gene was associated with human body mass index (BMI) in Chinese male (Yue et al., 2013) . In rat, enhancement of BAT was associated with lean and healthy phenotypes (Ghorbani et al., 1997) . On the other hand, the loss of BAT function was related with obesity and metabolic disorders in mice (Lowell et al., 1993) . The PRDM16 gene is located at 12 cM on chromosome 21 (GGA21). Upstream of the PRDM-16 gene, located at 17.84 cM, a QTL has been found to be associated with growth in the White Leghorn chicken (Dorshorst et al., 2011) . In addition, an association study was performed in Chinese native chicken crossing between Gushi which is representing slow-growing Chinese native chicken and Anka which is representing fast-growing broilers (Han et al., 2011) . They reported that three SNPs in exon 6 have significantly associations with growth, fatness and meat quality.
In present study, two SNPs in exon 9 of PRDM16 were associated with body weight traits in Korean native chicken.
Synonymous mutation of g.182216C>T SNP (Ala-Ala) was associated with body weight at 12 weeks of age, while nonsynonymous mutation of g.182491A>T (Glu-Val) was associated with BW8, BW10 and BW14.
In conclusion, these finding suggested that the ODC gene affected body weights in both early and late stage of age while SNPs of the PRDM16 also affected body weight in the middle stage of age in KNC. Therefore, they can be applied as molecular markers in KNC for improving growth-related traits. However, in order to use these markers in industrial scale, validating its effect in independent populations is completely required. 
